Phytochemical studies on the methanolic extract of the leaves of Garcinia griffithii (Guttiferae) afforded two known xanthones derivatives, 1,3,5,6-Tetrahydroxy-7-(3-methylbut-2-enyl)xanthone (1) and Rubraxanthone (2). The structures of these xanthones derivatives were determined on the basis of extensive spectroscopic data interpretation and comparison with data reported in the literature. In an in vitro test, compound 1 and 2 showed the ability to inhibit platelet aggregation in human whole blood which induced by arachidonic acid (AA), adenosine diphosphate (ADP) and collagen.
INTRODUCTION
Plant secondar y metabolites are a group of naturally occurring compounds classes biosynthesized by differing biochemical pathways whose plant content and regulation is strongly susceptible to environmental influences and to potential herbal predators. From ancient to modern times, herbs and plants have been used as medicinal agents, first only on a folkloric basis and later developed on a scientific basis. Natural products of plant origin offered a wide variety of bioactive compounds that could meet the demand for base
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www.orientjchem.org compounds of drugs 1 . A large proportion of the drugs used in modern medicine were either directly isolated from plants or synthetically modified from a lead compound of natural origin. Drug discovery is an iterative process of lead discovery (i.e. isolation of bioactive lead compounds from these natural sources) coupled with lead improvement (rational design and synthesis of new analogues to improve pharmacological profiles) and natural products play an important role in drug development programs of pharmaceutical industry. Over 50% of all modern clinical drugs are of natural product origin and higher plants as source of medicinal compounds continue to play a dominant role in maintenance of human health since antiquities [2] [3] [4] [5] [6] [7] [8] . Guttiferae (Clusiaceae) plant species have been proven a rich source of bioactive compounds. The family Guttiferae numbers over 1000 species mainly confined to the tropics. Garcinia belongs to Guttiferae (Clusiaceae) family and is a large genus of polygamous trees or shrubs, distributed in the tropical Asia, Africa and Polynesia 9-11. The genus Garcinia consists of 180 species and about 30 species occur in India. For the last several years, chemical investigations of various Garcinia species attracted the attention of chemists and have been extensively investigated from phytochemical and biological points of view due to the interesting biological properties of many of its species. Garcinia species are a rich source of secondary metabolites including xanthones, flavonoids, benzophenones, lactones and phenolic acids and a variety of simple and complex bioactive molecules have been isolated fromthe different parts of African and south east Asian Garcinia species. Phytochemical investigation of the fruits, stem barks, seeds, leaves and roots of different Garcinia species have resulted in the isolation of complex molecules including xanthones, prenylated xanthones, prenylated benzophenones, flavonoids, lactones and triterpenes 9-19. As part of a phytochemical study of South East Asian plants, herein we report the purification, structure characterization, and biological testing of two known xanthones derivatives 1 and 2 ( Figure 1 ), which are common to G. griffithii collected from Negeri Sembilan, Malaysia.
MATERIAL AND METHODS

General experimental procedures
Melting points were determined on a Yanaco MP-S3 apparatus. UV spectra were measured on a Shimadzu UV 240 spectrophotometer. JASCO DIP-360 Digital polarimeter was used to measure the optical rotations in chloroform by using 10 cm cell tube. FTIR-8900 Spectrophotometer was used to record IR spectra in CHCl 3 . The 1H-NMR and 2D NMR spectra were recorded on a Bruker Avance III 500 Ascend spectrometer using BBO probe, while 13C-NMR spectra were recorded on Bruker Avance III 500 Ascend spectrometer operating at 125 MHz using CDCl 3 as solvent. Chemical shifts were reported in δ (ppm), relative to SiMe4 as internal standard, and coupling constants (J) were measured in Hz. The EI-MS and HREIMS were measured on Jeol HX 110 mass spectrometer. TlC was performed on Si gel precoated plates (PF254, 20 × 20, 0.25 mm, Merck, Germany). Ceric sulphate in 10% H 2 SO 4 spraying reagent was used for the staining of compounds on TlC. All reagents used were of analytical grades 18.
Plant material
The leaves of Garcinia griffithii (Guttiferae) was collected from Pasoh, Negeri Sembilan, Malaysia in September 2012. A voucher specimens (MT29 & MT31) were deposited in the herbarium of the Herbarium of the Forest Research Institute Malaysia (FRIM), kepong, Malaysia.
Extraction
Dried leaves of Garcinia griffithii (Guttiferae) was extracted under reflux with MeOH for 6-8 hrs and filter it. Obtained MeOH extract was fractionate through vacuum liquid chromatography (VlC) technique using different polarity. Evaporation of the respective solvents and purified the compounds through Preparative thin layer chromatography 18.
Impedance Method
Whole blood (1ml) diluted with buffer saline (1:1) was incubated with samples 5µl,in DMSO) at 37° C for 2 min. After which collagen (2µg/ml), ADP (10µM), AA(0.5 mM) was added to initiate aggregation. The platelet aggregation was measured by whole blood lumi-Aggregometer (Chrono-log Corp.Haver-town,PA). The results of aggregation in whole blood was determined after 5 min. as the increase in impedance across a pair of electrodes placed in the blood sample by comparison to that of control group impedance. To eliminate the effect of the solvent on the aggregation, blood with 0.5% DMSO was used as the control 18 . The percentage inhibition of platelet aggregation was calculated as:
(aggregation of sample) % Inhibition = 1-100 (aggregation of control) ×
RESULTS AND DISCUSSION
Phytochemical investigation
Dried leaves of Garcinia griffithii (Guttiferae) was extracted under reflux with MeOH for 6-8 hrs and filter it. Obtained MeOH extract was fractionate through vacuum liquid chromatography (VlC) technique using different polarity. Phytochemical investigations have revealed two known xanthones derivatives, 1,3,5,6-Tetrahydroxy-7-(3-methylbut-2-enyl)xanthone (1) and Rubraxanthone (2) (Figure 1 ). All spectroscopic data described below were showed excellent agreement with the previously published results [20] [21] [22] . These structures were confirmed by further analysis of the HMBC correlations as shown in Figure 2 [20] [21] [22] . 
Antiplatelet aggregation activity
The effect of the isolated secondary metabolites (1-2) from Garcinia griffithii (Guttiferae) has been investigate against platelet aggregation test. Each sample was measured in triplicate oneway analysis of variance (ANOVA) was used for multiple comparison, the IC50 values, that is, the concentration of the compounds required to inhibit aggregation by 50% ,were obtained from at least three determinations7. Methanol extracts of Garcinia griffithii (Guttiferae) showed strong antiplatelet aggregation activity at 100µg/ml in human whole blood in vitro. Both 1, 3, 5, 6-Tetrahydroxy-7-(3-methylbut-2-enyl)xanthone (1) and Rubraxanthone (2) showed marked inhibitory effect on platelet aggregation caused by the three inducers. The IC50 value for 1,3,5,6-Tetrahydroxy-7-(3-methylbut-2-enyl)xanthone (1) 
